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CLEARING FACTOR ACTIVATION BY APPLICATION OF
HEPARIN OINTMENT TO RATS*
K. REBER, M.D.
The controversial question, whether heparin
is absorbed from ointments, is answered in
the affirmative by some authors working with
experimental animals (1—4). We were unable
to find any systemic or local effectiveness of
heparin ointments as long as we used me-
chanical depilation (shaving) of the skin
treated with ointment. Oily when we began to
use chemical depilation (depilatory ointments)
could such effects be shown. Clearing factor
activity was used as a measure for effective-
ness. In the following we describe some of
these experiments, which allow the conclusioi
that, in rats, 0.1—1.0 mg/kg heparin are ab-
sorbed within 30 minutes after application of a
1% ointment to about % of the surface of the
skin. The influence of some other factors in-
vestigated (Dimethylsulfoxide (DMSO), hep-
arm concentration, ointment base) is briefly
mentioned.
MATERIALS AND METHODS
Ointment base: Oil-in-water emulsions have
been used, differing in the composition of the
oily phase (lantrol, stearin, cetaceurn, perhydro-
squalene, etc.) and the water content (30—55%).
Heparin concentration: Ointments with 1, 2, 4
and 8% heparin (sodium heparinate) were used.
DMSO: Ointments with and without the addi-
tion of 5% DMSO were compared.
Determination of clearing factor activity: A
simple screening method described earlier (5)
based on the measurement of the optical density
of an oil emulsion mixed with the test plasma
before and after incubation has been used. Citrated
plasma was obtained by heart puncture.
Depilation: The experimental animals (Wistar
rats of our own breed) were anaesthesized with
"Numal® Roche". A depilatory cream ("Snipp"®,
Doetsch, Grether & Cie. AG., Basel) was applied
to the fur, except for the head and legs, and was
washed away 10 minutes later. As a control, the
skin of some animals was shaved with an electrical
shaver.
After depilation the ointment to be tested was
gently rubbed into the skin for 10 minutes. Then
the animals were placed under a warming lamp
for 30 minutes. Heart puncture and testing of the
plasma for clearing factor activity followed im-
mediately.
RESULTS
Clearing factor activities as found after tip-
plication of ointment containing 1—8% heparin
are presented in Table I. An estimation of the
amounts of heparin absorbed is rendered pos-
sible by comparison with a dose-response curve
obtained after intravenous application of hep-
arm (Fig. 1).
The effects observed were essentially the
same with different ointment bases and with
the addition of DMSO. Application of oint-
ment to electrically shaved skin produced no




By comparison of the dose response curve
obtained after intravenous app'ication of hep-
arm with the effects observed after ointment
application, one comes to the conclusion that
about 0.1 mg/kg heparin must have been ab-
sorbed from the ointment with 1% heparin and
about 1.0 mg/kg from the ointment with 8%
heparin. The chemical depilation must have in-
creased the absorption by a factor of at least
ten fold. This is easily explained, when one
considers the limiting role of the stratum
corneum in absorption (6) and the effect of
the depilatory cream on horny material.
The heparin concentration in the micro-
circulation of the absorption area must be
much higher than that attained ii the systemic
circulation. The conchision seems therefore
TABLE I
Clearing factor activity in the plasma of rats 30
minutes after application of heparin ointment
with 1,2,4 and 8% heparin, respectively
Each figure represents the mean value of 8
individual animals.
Heparin concentration 1% 2% 4% 8%
Clearing factor activity 17 33 41 52
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depilatory cream) is much less permeable to
heparin. The factor caused by this difference is
difficult to estimate. Even more difficult is the
estimation of the difference between rat skin
and human skin. Only experiments in humans
can elucidate this point in a reliable manner.
SUMMARY
In rats chemically depilated and treated with
heparin ointment a clearing factor activation
equal to that found after intravenous injec-
tion of about 0.1—1.0 mg/kg heparin can be
demonstrated.
.03 . .12 .25 .5 1.0 2.0mg/kg
Fm. 1. Dose response curve: Clearing factor ac-
tivity (CFA, ordinate) after intravenous injection
of heparin in doses from 0.03—2.0 mg/kg (abscissa).
Each point represents the mean value of 4 ani-
mals.
warranted that local effects of heparin oint-
ments are very probable even if one takes into
account that normal skin (not treated with
REFERENCES
1. Konttinen, 1.: Percutaneous absorption of
heparin in rabbit's ear. Ann. Med. Exp. Fenn.,
43: 43, 1965.
2. Wegrnann, R. et R. Garraud: Le problème de
l'absorption cutanée de l'héparine. Etude his-
tochiniique. Presse Med., 69: 898, 1961.
3. Pichotka, J. und K. Mayer: Experimentelle
lJntersuchungen uber die perkutane Wirksam-
keit gerinnungshernmender Substanzen. Arz-
neirnittelforsehung, 4: 277, 1954.
4. Mathis, H. und 0. Burk: Hyaluronidasehem-
mung durch Salbenapplikation von Heparin
und Heparinoiden. Med. Exp., 2: 329, 1960.5. Reber, K. und A. Studer: Experimentelle
Beiträge zur Pathophysiologie des Klärfaktors.
Arch. exp. Path. Pharmako!., 233: 384, 1958.
6. Scheuplein, R. J.: Mechanism of percutaneous
absorption. II. Transient diffusion and the
relative importance of various routes of skin
penetration. J. Invest. Derm., 48: 79, 1967.
EFA
50
